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$W(0)=w_{0\text{ }}W(1)=w_{1}$ $h(u)$
$h(u)=u^{2}(3-2u)$ (2)
$|w_{0}-w_{1}|< \frac{1}{12}$ $W(u)$ $u=0$ $u=1$
$W(u)$ Ginzburg-Landau
$F[u]= \int\frac{\epsilon^{2}}{2}|\nabla u|^{2}+W(u)dr$ (3)
$\epsilon$
$\tau\frac{\partial u}{\partial t}=-\frac{\delta F}{\delta u}$ (4)
$F[u]$ $F(u)$
$\tau\frac{\partial u}{\partial t}=\epsilon^{2}\nabla^{2}u+u(1-u)(u-\frac{1}{2}+f)$ (5)
$f=6(w_{0}-w_{1})$ $u=0$ $u=1$ Allen-Cahn















$V$ $v$ $v=f^{udr}$ $v$ $V$ $f>0$ $u=1$







$u(r, t)=(u_{1}(r, t), u_{2}(r, t), \cdots, u_{M}(r, t))$ $u_{n}(r, t)\iota_{\vee}\vee$ $n$
$M$ $n$
$\tau\frac{\partial u_{n}}{\partial t}=\epsilon^{2}\nabla^{2}u_{n}+u_{n}(1-u_{n})(u_{n}-\frac{1}{2}+f_{n})$ (10)
$f_{n}= \alpha(V_{n}-v_{n})-\beta\sum_{m\neq n}u_{m}$
(11)





(10) (11) 2(a) $u_{n}$ $\Omega$
3 $d$ $V$
$(V_{1}=\cdots=$ $=V)$ $M$ $u_{n}$











$\psi$ $u$ 2(a) $u$ $R$ $\psi$
$VM/\delta^{d\text{ }}dM$ $VM/\delta^{d}$ $2VM/\delta^{d}+dM\alpha M$
$M$ $M$ 1
$\psi$
$u_{n}$
2 4 2
$u_{n}$ $u_{n}$ $u_{M+1}$
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